N79-76064

Defense Documentation Center
Defense Supply Agency

Cameron Station ¢ Alexandria, Virginia

DISTRIBUTION OF
DS ON THE PROJECT MERCURY

Ystems, Redondo Beach, Calif.)

)

(NASA-CR-101236
" AERODYNAMIC LoA
VEHICLE (TRW S

67 p




o 358609

DEFENSE DOCUMENTATION CENTER

FOR
SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION. ALEXANDRIA. VIRGINIA




NOTICE: When govermment or other drawings, speci-
fications or otber data are used for any purpose
other than in cornection with a definitely related
government procurement operation, the U. S.
Governmert thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the sald drawings, specifications, or other
data is not to be regarded by implication or other-
wise as 1n any manner licensing the holder or any
other person or corporation, or conveylng any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.

NOTICE:

ROCUMENT CONTAINS I



367 . : | - i

Salid a2

S e
' £
& v
)] | g~
N8
7 : -
2 CD — ,
£ é DISTRIBUTION OF AERODYNAMIC LOADS ON /'r@\ EU-K} '
m PROJECT MERCURY VEHICLE (U )4(&/ :
’ f
. 1
v ] m ,//;\// . R. H. Adams
1

-

J

J

K \ N
W PR

3
>
$
Y
L

po

7N A
=/ TN-59-0000-0030h Q/ /7 Awmmsa

|

IR

AD Ho.
itk

APPROVED: < ( W/\ K

q—‘\_, J. R. Sellars

(\9 - T
= 7}/ SPACE TECHNOLOGY LABORATORTES,  Yi

oo Baratdird®t
\*“N}os Angeles v, Calif commire



TH-22 2000-003Ck
Page 1

DISTRIBUTION OF AERODYNAMIC LOADS ON THE

' PROJECT MERCURY VEHICLE i

Wind tunnel tests were conducted

ti® NASA at their ’mes Unitary Pl:n Vind Tunnel on o 7% scale

model of Project Mercury. These tecsts p:.viced force daté,

R DY S

orted in Re . ¢2¥ aud. curfocc pressure detng
’ e
presentEH“nETtﬁnrf:::________,-ww.u” e e e et v o wimnmirat i

(E;o configurations were tested. One consisted of the ATLAS
booster and the MIS capsule; the other consisted of the ATLAS

booster and the MIS cajpsule on¢ escape tower with rocket.

escgpe .rocket, tower and capsule are shown in Figure 1 méu
in position on thc I TLAS booster.

Zero angle of attack pressure distributions for Mach numb
of M = 1,55, 2.00, 2.30, 3.02, and 3.19 cn the cepsule vwithout
tower cre shown in Figures 2 and 3. Comprrable pressure distributions
for the vehicle with tower are shown in Figures 4 through 8. Ilote
that the tower-off plots are presented as singie test points and
the tower-on plots are presenied as a band of data. Test dota
revealed that with the tower off, at o = 0°, the circumferential
variation of the pressure coefficient, CD, ~t 7 prrticuler axial station
wos within experimental error (within Cp = + .02). However, the
tower-on data showed a random circumferent;rt v Lo Gdon oY Lhe oressure
coeificient within the bands shown in Figures 4 through 8,.cviuenuly
due to the high degree ot turtulence cnuced by the tower. rfnother
notable effect on the o = 7° pressurz 2iotrabuuicr, cauced by the
presence of the tower, 1s the incresce =f :u oL scation 366 along with
a decrease of Cp at'station 370, Thet is, with the tower off o peak
pressure, quite normal for supersonic fiow, occurs on the fece of the

step at station 370. With the tower on, a peak pressure occurs 4 inches
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shead of the step at station 366 and the pressure coefficient on the
face is very nearly zero. ©5Shesdowgraphs revealed a high degree of
subsonic turbulence in this region. Shifting of the peak Cp is
evidently due to the feedback of pressure through this subsonic layer.
The zero angle of attack pressure distributions over the escape rocket
(essentinlly a spiied cylinder with a flange) are shown in Figure 9.

The circumfeirential distributions of pressure coefficients for
various axial stations on the capsule are shown in Figures 10 through 27
for the vehicle without the tower at M = 1.55 (spproximately maximum
dynemic pressure) and a = 29, 4.1°, 6.1°. The corresponding plots for
the tower-on configuration for various axial stations on the escape rocket
and the capsule are shown inFigures 28 through 57.

Integrating the circamtarential pressure distributions led to the
normal force distriduticns shown in Figures 58 through 60.

Comparison of Figures 58 and 59 (the tower-off aid tower-on
configurations, respectively) reveals that there is a higher degree of
linearity of normal force for the tower-on configuration then there

is for the tower-off configuration, particularly on the cone frustrum
of the capsule (station 380 to 450). This effect is attributed to
the fact that for the tower-on configuration the capsule is immersed
in 8 turbulent wake which is relatively unaffected by angle of attack
wvhereas without the towcr ithe blunt nose ond step 6f the capsule are
directly exposed to the airstream, no doubt resulting in separation
and vorticity effects downstrezm. The normal force distribution over
the escape rocket is shown in Figure 60 to be fairly linear. Note
that the total normal force (obtained by integrating under the curves)
of Figure 58 and the total normal force of Figures 59 and &C are
epproximately equil 4s w.s revealed in the normal force data of the force
tests reported in Reference (2).
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